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WORKSHOPS OF THE SOO (2010, LA ROCHELLE). SYMPOSIUM: THE ARTHRITIC WRIST
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Summary The primary goal in treating a degenerative wrist is to provide pain relief, while
maintaining strength and mobility if possible. After failure of the recommended conservative
treatment, the choice of approaches can be made from a large collection of techniques, some
which are well validated. Partial wrist fusion, particularly the Watson procedure, results in a
pain-free wrist in 80% of cases, with 50% of the mobility preserved, good grasping strength
and stable results for at least 10 years. Proximal row carpectomy provides similar results if
the cartilage on the head of the capitate is preserved and the patient is not involved in heavy
manual labour. Complete denervation provides pain relief in almost 80% of cases while pre-
serving motion and strength. This is a safe and effective option, with no age limit, that still
allows other procedures to be performed in the future. Total wrist fusion also has its place in
revision, and even as ﬁrst-line treatment, because of the reliable outcome in terms of pain and
strength, high satisfaction rates, little to no repercussions linked to the loss of mobility and
fewer complications. Other techniques are now available. The partial or complete resection of
a carpal bone and placement of an implant is back in vogue because of the availability of pyro-
carbon. Such implants are an option in the future for localized osteoarthritis or even diffuse
affections, and a useful alternative to more invasive procedures. The use of a rib cartilage graft
∗ Corresponding author. Tel.: +02 98 34 72 72.
E-mail address: Dominique.lenen@chu-brest.fr (D. Le Nen).
1877-0568/$ – see front matter © 2011 Published by Elsevier Masson SAS.
doi:10.1016/j.otsr.2011.03.006
S32 D. Le Nen et al.
to partially or completely replace a carpal bone or resurface the radius has promising results in
terms of pain reduction and fusion. The role of total joint replacement must be deﬁned relative
to the classic, reliable techniques that have long-term outcome data.
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o matter the aetiology of the degenerative wrist, pain is
he primary reason for consultation and it is usually accom-
anied by reduced strength and mobility. The aetiology is
redominantly post-traumatic, with sequelae from radius
nd scaphoid fractures (SNAC wrist), ligaments injuries
SLAC wrist) and perilunate carpal dislocations being most
ommon. Other causes include metabolic diseases (chon-
rocalcinosis, hemochromatosis, gout, etc.), sequelae of
nﬂammatory diseases and lunate osteonecrosis. Certain
ocalized forms such as scapho-trapezio-trapezoidal (STT)
r pisiform-triquetrum (PT) osteoarthritis deserve special
ttention.
Because the techniques, aetiology and treatment indica-
ions are heterogeneous, we did not feel it was appropriate
o base this round table on a multi-centre, retrospective
eries of degenerative wrists. Instead, each participant dis-
ussed the technique they had experience with and reported
he results.
Speciﬁc problems related to the distal radio-ulnar joint
ere not included.
oals of the surgery
he primary treatment goal is to provide pain relief,
hile maintaining strength and mobility if possible. Many
ptions exist to achieve this goal, ranging from conservative
reatment with pain-reducing braces to total wrist fusion.
iomechanical studies have shown that procedures at the
oint considerably alter load transmission and intracarpal
inematics. Thus after surgery, strength and motion will
ever be as they were before the surgery.
But how much range of motion is really needed? Nelson
1] showed that almost all tasks can be performed, no mat-
er the amount of limitation. According to other authors, 5◦
2] to 54◦ [3] of ﬂexion and 30◦ [2] to 60◦ [3] of extension
re required to perform a given task. Adams [4] showed that
he perception of a restriction had a greater impact on per-
ormance than the loss itself; he also found no signiﬁcant
ifferences between a partial and total limitation. Preserv-
ng range of motion ‘‘at any price’’ is thus not a high priority
bjective.
ssessment of the degenerative wrist
ince the surgeon has multiple techniques at his/her dis-
osal, the onus is to do ﬁnd a compromise that will be the
est choice given the circumstances, as it is impossible to
ffer a wrist that is simultaneously pain-free, strong and
obile. To help guide the decision, simple clinical and par-
clinical tests are available. With a painful wrist that may
e stiff or swollen, standard AP and lateral radiographs, and
ften a CT scan, are used to determine the location and
o
s
asson SAS.
everity of joint injuries and evaluate the effects on joint
pace and carpal stability in the remainder of the wrist.
ccepted methods
nitial treatment with pain-relieving drugs, a brace and
ccasionally joint injections are always appropriate. The
esponse or lack thereof to conservative treatment will
uide the subsequent steps, particularly the choice between
ifferent surgical methods.
artial wrist fusion
he underlying principle is to fuse the degenerated joint
paces or stabilize the wrist after excision of a carpal bone.
lthough a loss of motion is foreseeable with each type of
usion [5,6], functional studies have placed the amount of
ysfunction due to reduced mobility into perspective. How-
ver partial wrist fusion can increase the load on the other
oint spaces [7], which could lead to degeneration later on.
Partial wrist fusion can be grouped by the level in ques-
ion: between the radius and ﬁrst row (radioscapholunate
nd radiolunate fusion), within the ﬁrst row (scaphol-
nate, lunate-triquetrum), midcarpal (scapho-trapezio-
rapezoidal, scaphocapitate, scapholunate-capitate, capi-
olunate, four-corner, triquetrum-hamate or capitate-
amate) or carpometacarpal.
Among all of the partial wrist fusion options, the Watson
rocedure has been studied more in depth by Yann Saint-
ast (non-published data: report of ongoing work). Based
n the observation that the radiolunate joint space remains
ntact in even the most severe SNAC and SLAC wrists, Wat-
on combined scaphoid excision with a ‘‘stabilizing’’ fusion
f the remainder of the wrist by fusing the four internal
ones (lunate, capitate, triquetrum, hamate). Careful bone
reshening and reduction of the proximal row onto the distal
ow must be performed before the stabilization procedure,
hich uses multiple K-wires instead of dedicated materials
staples, plates and screws).
A series of 68 cases that were operated on between
989 and 1997, with 43 cases available for follow-up, was
eported on by Yann Saint-Cast and Michel Le Bourg. Ninety-
ve percent of patients were satisﬁed or very satisﬁed. All
he patients would have the procedure done again. Eighty-
ight percent had good results in terms of pain relief. The
ange of motion was reduced by half in comparison to a nor-
al wrist, but was relatively unchanged over time. Strength
as at least 80% of the opposite side (72% of cases).
Fusion occurred in all the cases with a capitolunate angle
f −3◦, without a signiﬁcant decrease in carpal height. There
as a strong statistical correlation between effective cor-utcome. Over the long term, the radiolunate compartment
howed signs of stress: subchondral sclerosis of the radius
cross the lunate, deepening of the lunate fossa and/or radi-
tmen
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olunate narrowing in 14 cases (32.5%), and lunate collapse.
In 10 cases (23%), ulnar-carpal impingement occurred, which
was correlated with radiocarpal narrowing and the distal
radio-ulnar index.
What can we expect from a Watson procedure? A pain-
free, mobile wrist with good grasping strength, clinical
results that are stable after more than 10 years as long as the
proximal carpal row was reduced. These ideal results take
into account a well-developed technique that was done at a
single centre. We cannot ignore that the literature is not as
optimistic: after Watson’s study, a failure rate of up to 28%
was reported and 36% had to be converted into total fusion,
which leads to fewer good results after a failed Watson pro-
cedure [8].
Proximal row carpectomy (PRC)
This technique is performed by resecting the three bones in
the proximal row except for the pisiform, which places the
entire load on the capitate/hamate pair under the radius.
Tang et al. [9] have shown that PRC increases the load by
3.8 times and induces translation of the capitate, which
now acts as the lunate bone. Radial deviation is limited
by impingement between the trapezoid and radial styloid
process [10]. What can we expect from a PRC? In a single-
centre series of 35 cases that had an average of 92 months
follow up presented by Julien Richou [11], the average
ﬂexion/extension arc was 75◦, the radial/ulnar deviation
was 40◦, strength was 77% of the contralateral side, pain
on the VAS scale was 1.75, the satisfaction rate was 90%
and the average DASH score was 32. The results were not
affected by the initial diagnosis, although Kienböck’s dis-
ease drags down these results in the literature. However,
inﬂammatory arthritis and heavy manual labour are not good
indications.
A procedure that is simple in principle and progression, it
requires only a short immobilization period, and can easily
be converted to a total wrist fusion following a failure. The
drawback however is a loss of carpal height. The contact
between the capitate and radius results in remodelling that
manifests itself as geodes, subchondral sclerosis, narrowing
of the joint space. As such, PRC can only be suggested if the
head of the capitate and the lunate surface of the radius are
intact.
The long-term outcome is not well known. With a follow-
up of more than 9—10 years, there is no correlation between
clinical and radiological ﬁndings, and the results seem stable
over time [12—14].
In summary, PRC results in a functional wrist within six
months that is compatible with social and professional activ-
ities, as long as the cartilage on the head of the capitate is
preserved and the patient does not perform heavy manual
labour.
Is a Watson procedure preferable for the same indica-
tions (SNAC or SLAC I and II)? Although the load is 25% more
and the contact area 60% less in the PRC than the Watson
procedure [9], studies comparing both techniques have not
found one to be better than the other in terms of overall
results [15—22].
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omplete denervation
lthough this procedure only aims to eliminate pain, its use
n treating the degenerative wrist is growing. Not only does
t lead to pain relief in almost 80% of cases, but mobility and
trength are also maintained.
Seventy-one cases in 70 patients were compiled in con-
ributing two centres (Guillaume Bacle and Erwann Simon).
he average age at review was 64 years, with an average
ollow-up of 73 months. There were 33 fracture sequelae
19 radius, nine scaphoid, ﬁve fracture and/or dislocation of
he carpus), 25 scapholunate misalignment sequelae, seven
rists with inﬂammation, and six with Kienböck’s disease.
n almost all the cases, denervation was suggested as an iso-
ated, ﬁrst-line treatment to treat pain emanating from the
adius and/or intracarpal region.
A failure, which was deﬁned disabling, recurrent or per-
istent symptoms, occurred in 9 cases (13%) and required
nother intervention (with seven cases occurring before 2
ears). This second intervention was a joint fusion in seven
ases (two partial and ﬁve total), PRC in one case and neurol-
sis of the radial nerve in one case, with an average revision
ime of 31 months.
The result in terms of pain relief was good, scoring 2.3 on
he VAS; there was no pain at rest in 60 cases (84.5%); pain
ith exertion occurred in 51 cases (72%); eight patients, all
f whom performed heavy manual labour, had to change to
new job. Denervation was called a ‘‘procedure to recom-
end’’ by 80% of the patients. The average DASH score was
7.3 (range 11 to 60).
Complete denervation [23] is preferred to partial dener-
ation in terms of efﬁcacy and maintains or even improves
ange of motion [24,25]. There was no effect of aetiology or
ge on the results [26]. The results were maintained after
ne year of follow-up.
This is a safe and fairly effective option that preserves
obility, has no age limit and still allows other techniques
o be performed in the future. But the risk of painful
omplications still exists. In the series, four cases of radial
ypoesthesia/dysesthesia occurred but resolved, and there
as one case of radial neuroma.
otal joint fusion
ain relief comes at the price of mobility with this proce-
ure. Generally suggested after the failure of one or more
f the other procedures, results have improved with the use
f compression plates [27] and preshaped dedicated plates.
Current total joint fusion series, despite numerous
econd-line procedures, found a fusion rate of 98 to 100%
27], predictable results in terms of pain relief and strength
28], a satisfaction rate of 80 to 100% [29], patients who
ould have liked to have had this procedure done sooner
30], few to no repercussions related to the loss of mobility
nd signiﬁcantly fewer complications over time.
Two homogenous populations of 23 partial and 26 total
rist fusion cases (19 primary and seven secondary—after
ailure of partial fusion) were compared by Jacky Laulan
31]. The worst results occurred in the group who had a total
oint fusion after a failed partial fusion: the VAS was 5.6
nd strength was 60%. Primary total joint fusion cases were
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dentical to partial fusion cases in terms of pain relief and
atisfaction, however strength and function were better in
he former. Thus the results of total wrist fusion are weighed
own by the revision of partial fusion cases. Primary total
usion produces good results with strength at 80% and no
ain in 79% of cases.
In a second study of 30 total wrist fusion cases using ded-
cated plates, the compromised mobility was not seen as a
isadvantage and repercussions related to the loss of mobil-
ty were absent or minimal in two-thirds of patients [32]. In
erms of potential complications, the distal radioulnar joint
ust be evaluated for arthritis before the procedure and
reated simultaneously [15,27,28].
In a third study reporting on 15 cases of total joint fusion
or stage IIIB or IV Kienböck’s disease, the fusion rate was
00%, with 14 patients satisﬁed or very satisﬁed, an average
AS of 2/10, average strength of 82%, and no real hindrance
elated to the lack of mobility. Thirteen of the 15 patients
eturned to the same job.
In all, total joint fusion provides a high rate of satisfaction
nd effective pain relief in most of the patients [29]. There
as little to no functional disability and good adaptation
32,33]. The pain relief parameter was more important than
he range of motion parameter [19,34]. The success rate is
igher if the procedure is proposed early on, as the results
re more predictable. Total joint fusion cannot completely
escue the early failure of a palliative procedure [35]. If the
rist injury (and/or context) has a poor prognosis and the
unctional requirements are high, total joint fusion provides
reliable outcome [28] and very often allows the patient to
eturn to the same job.
nnovative techniques
esection with implant interposition
he partial resection of a carpal bone and placement of an
mplant, such as a movable and free spacer, is not a new
pproach. But the availability of new materials has brought
his technique back to the forefront, as the goal is to main-
ain the overall mechanics of the wrist joint. A new line
f pyrocarbon implants consisting of a graphite nucleus and
hin layer of pyrolytic carbon was introduced in the 2000s.
hese polished implants glide easily, which makes them very
esistant to wear.
A summary of Philippe Bellemère’s experience in differ-
nt situations is provided here: APSI implant for necrosis
f the proximal pole after scaphoid fracture, with or with-
ut SNAC I or even II osteoarthritis [36]; RCPI implant to
esurface the capitate after PRC when the cartilage on the
ead of the capitate is involved; midcarpal implant in a case
f arthritis with necrosis of the head of the capitate as an
lternative to partial capitolunate fusion; radiocarpal and
idcarpal implants in wrists with multiple injuries where
usion is not desired.
Such implants are an option in the future for localized
steoarthritis or even diffuse affections, a useful alternative
o more invasive procedures and a fallback solution in case
f failure of other procedures (partial or total joint fusion,
tc.). However, this research approach must be validated
ith larger series and longer follow-up.
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ib cartilage grafting
ib cartilage grafting an interesting choice for the partial
r total replacement of a carpal bone or resurfacing of
he radius. Laurent Obert reported on work done at the
esanc¸on centre in three main indications: peri-scaphoid
rthritis with resection of the proximal scaphoid and rib
steocartilage autograft [37], sequelae of radius fractures
ith radiocarpal osteoarthritis [38] and Kienböck’s disease.
he results are promising in terms of pain reduction and
usion.
ole of prostheses
ith the mobility outcome not being an end in itself, is it
ustiﬁed to propose a total joint replacement to an active
atient who performs manual labour, or after failure of other
echniques? Recourse to total joint replacement should be
one carefully because of the signiﬁcant joint loads during
ctivities of daily living (> 200N) [39]. A series of 10 cases
eported by Laurent Obert (Dijon, Besanc¸on; non-published
ata: report of ongoing work) had the following average
esults after a 4 month follow-up: ﬂexion: 30◦, extension:
5.5◦, radial deviation: 18◦, ulnar deviation: 19◦, grasping
trength: 21.6. The role of total joint replacement must
e deﬁned relative to classic, reliable techniques that have
ong-term outcome data.
ocalized forms
capho-trapezio-trapezoidal (STT) osteoarthritis
he possibility of STT arthritis should be considered when
patient presents with FCR tendinitis, synovial cyst
f the pulse groove, or pain that is proximal to the
rapezoid-metacarpal area and mostly anterior. Often bilat-
ral and tolerated for a long time, STT arthritis affects
s many women as men. Structures around the STT such
s the trapezoid-metacarpal area and the carpal bones
radioscaphoid narrowing and/or destabilization of the car-
us?) should also be investigated. This form of osteoarthritis
ften occurs in the context of chondrocalcinosis.
Surgical treatment consists of resecting the distal
caphoid, with or without interposition (tendon, pyrocar-
on) and can be done by arthroscopy. This trend toward
esection-interposition avoids problems related to STT
usion; the other option requires a graft, makes fusion chal-
enging and overloads the radioscaphoid compartment.
isiform-triquetrum osteoarthritis
ften missed, this possibility should be considered when
patient presents with pain anterior and medial to the
eel of the hand or more generally with chronic pain on
he ulnar side of the wrist. This condition can have a pri-
ary (middle-aged patients, no trauma, often bilateral,
rthritic background) or secondary (microtrauma or trauma
o the pisiform and/or triquetrum, pisiform instability) ori-
in [40,41]. The examination seeks to identify pain upon
apping and movement of the pisiform (grinding test). FUC
tmen
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tendinitis, synovial cysts and ulnar dysesthesia can occur
concurrently. The diagnosis is made based on lateral radio-
graphs with the forearm supinated 20—30◦, an axial view
of the carpal tunnel or preferably a CT scan and can be
conﬁrmed with X-ray guided injection. Treatment involves
excision of the pisiform.
Disclosure of interest
The authors declare that they have no conﬂicts of interest
concerning this article.
References
[1] Nelson DL. Functional wrist motion. Hand Clin 1997;13:83—92.
[2] Palmer AK, Wermer FW, Murphy D, Glisson R. Functional wrist
motion: a biomechanical study. J Hand Surg Am 1985;10:39—46.
[3] Ryu JY, Cooney 3rd WP, Askew LJ, An KN, Chao EY. Func-
tional ranges of motion of the wrist joint. J Hand Surg Am
1991;16:409—19.
[4] Adams BD, Grosland NM, Murphy DM, McCullough M. Impact of
impaired wrist motion on hand and upper-extremity perfor-
mance. J Hand Surg Am 2003;28:898—903.
[5] Pervaiz K, Bowers WH, Isaacs JE, Owen JR, Wayne JS. Range
of motion effects of distal pole scaphoid excision and trique-
tral excision after radioscapholunate fusion: a cadaver study.
J Hand Surg Am 2009;34:832—7.
[6] Scobercea RG, Budoff JE, Hipp JA. Biomechanical effect
of triquetral and scaphoid excision on simulated midcarpal
arthrodesis in cadavers. J Hand Surg Am 2009;34:381—6.
[7] Iwasaki N, Genda E, Barrance PJ, Minami A, Kaneda K, Chao
EY. Biomechanical analysis of limited intercarpal fusion for the
treatment of Kienböck’s disease: a three-dimensional theoret-
ical study. J Orthop Res 1998;16:256—63.
[8] McAuliffe JA, Dell PC, Jaffe R. Complications of intercarpal
arthrodesis. J Hand Surg Am 1993;18:1121—8.
[9] Tang P, Wei D, Ueba U, Gardner T, Strauch, RJ, Rosenwasser MP.
Congrès annuel de l’ASSH San Francisco, Septembre 2009.
[10] Blankenhorn BD, Pfaefﬂe HJ, Tang P, Robertson D, Imbriglia J,
Goitz RJ. Carpal kinematics after proximal row carpectomy. J
Hand Surg Am 2007;32:37—46.
[11] Richou J, Moineau G, Gérard R, Lecourgrandmaison F,
Louboutin H, Hu W, et al. Résection de la première range des
os du carpe: revue de 45 cas à moyen et long termes. Rev Chir
Orthop 2009;95:S139—45.
[12] DiDonna ML, Kiefhaber TR, Stern PJ. Proximal row carpectomy:
study with a minimum of ten years of follow-up. J Bone Joint
Surg Am 2004;86:2359—65.
[13] Jebson PJ, Hayes EP, Engber WD. Proximal row carpec-
tomy: a minimum 10-year follow-up study. J Hand Surg Am
2003;28:561—9.
[14] Richou J, Chuinard C, Moineau G, Hanouz N, Hu W, Le Nen
D. Proximal row carpectomy: long-term results. Chir Main
2010;29:10—5.
[15] Cohen MS, Kozin SH. Degenerative arthritis of the wrist: proxi-
mal row carpectomy versus scaphoid excision and four-corner
arthrodesis. J Hand Surg Am 2001;26:94—104.
[16] Dacho AK, Baumeister S, Germann G, Sauerbier M. Compari-
son of proximal row carpectomy and midcarpal arthrodesis for
the treatment of SNAC-wrist and SLAC-wrist in stage II. J Plast
Reconstr Aesthet Surg 2008;61:1210—8.[17] Lukas B, Herter F, Englert A, Bäcker K. The treatment of
carpal collapse: proximal row carpectomy or limited midcarpal
arthrodesis? A comparative study. Handchir Mikrochir Plast Chir
2003;35:304—9.
[t approaches S35
18] Mulford JS, Ceulemans LJ, Nam D, Axelrod TS. Proximal
row carpectomy vs four corner fusion for scapholunate
or scaphoid non-union advanced collapse wrists: a system-
atic review of outcomes. J Hand Surg Eur Vol 2009;34:
256—63.
19] Tomaino MM, Miller RJ, Cole I, Burton RI. Scapholunate
advanced collapse wrist: proximal row carpectomy or lim-
ited wrist arthrodesis with scaphoid excision? J Hand Surg Am
1994;19:134—42.
20] Vanhove W, De Vil J, Van Seymortier P, Boone B, Verdonk R.
Proximal row carpectomy versus four-corner arthrodesis as
a treatment for SLAC wrist. J Hand Surg Eur Vol 2008;33:
118—25.
21] Wyrick JD, Stern PJ, Kiefhaber TR. Motion-preserving
procedures in the treatment of scapholunate advanced
collapse wrist: proximal row carpectomy versus
four-corner arthrodesis. J Hand Surg Am 1995;20:
965—70.
22] Wyrick JD. Proximal row carpectomy and intercarpal arthrode-
sis for the management of wrist arthritis. J Am Acad Orthop
Surg 2003;11:277—81.
23] Ferreres A, Suso S, Foucher G, Ordi J, Llusa M, Ruano D.
Wrist denervation. Surgical considerations. J Hand Surg Br
1995;20:769—72.
24] Rothe M, Rudolf KD, Partecke BD. Long-term results follow-
ing denervation of the wrist in patients with stages II and
III SLAC-/SNAC wrist. Handchir Mikrochir Plast Chir 2006;38:
261—6.
25] Simon E, Richou J, Gérard R, Le Nen D. Dénerva-
tion totale du poignet, une réponse à tous les poignets
arthrosiques? À propos de 30 cas. Paris: XLVe congrès du GEM;
2009.
26] Buck-Gramcko D. Wrist denervation procedures in the
treatment of Kienböck’s disease. Hand Clin 1993;9:
517—20.
27] Hastings 2nd H, Weiss AP, Quenzer D, Wiedeman GP, Han-
ington KR, Strickland JW. Arthrodesis of the wrist for
post-traumatic disorders. J Bone Joint Surg Am 1996;78:
897—902.
28] Nagy L, Büchler U. AO—wrist arthrodesis: with and without
arthrodesis of the third carpometacarpal joint. J Hand Surg
Am 2002;27:940—7.
29] Hayden RJ, Jebson PJ. Wrist arthrodesis. Hand Clin
2005;21:631—40.
30] Sagerman SD, Palmer AK. Wrist arthrodesis using a dynamic
compression plate. J Hand Surg Br 1996;21:437—41.
31] Bazelli R, Lascar T, Laulan J. Arthrodèses du poignet : partielles
ou totales ? Chir Main 2000;19:331.
32] Hérard J, Cohen G, Bacle G, Laulan J. Résultats des arthrodèses
totales du poignet par plaque dédiée. À propos de 30 cas éval-
ués à 5 ans de recul. Chir Main 2008;27:283—4.
33] Jebson PJ, Adams BD. Wrist arthrodesis: review of current tech-
nique. J Am Acad Orthop Surg 2001;9:53—60.
34] Wieloch PT, Martini AK, Jung M, Daecke W. Long-term results
after mediocarpal and total arthrodesis of the wrist. Z Orthop
Ihre Grenzgeb 2006;144:206—11.
35] Gaisne E, Dap F, Bour C, Merle M. Arthrodèse du poignet
chez le travailleur manuel. Rev Chir Orthop 1991;77:
537—44.
36] Péquignot JP, Lussiez B, Allieu Y. An adaptative proximal
scaphoid implant. Chir Main 2000;19:276—85.
37] Lepage D, Obert L, Clappaz P, Hampel C, Garbuio P,
Tropet Y. Traitement de l’arthrose radio-scaphoïdienne
par résection proximale du scaphoïde et autogreffe
osteocartilagineuse costale. Rev Chir Orthop 2005;91:
307—13.
38] Obert L, Lepage D, Tropet Y, Garbuio P. Cal vicieux artic-
ulaire du radius distal avec arthrose radio carpienne traité
S[
[36
par greffon chondro costal. In: Dubrana F, Lefèvre C, Le
Nen D, editors. Trucs et astuces en chirurgie orthopédique
et traumatologique, 4. Montpellier: Sauramps Médical; 2006.
p. 331—8.
39] Youm Y, Flatt AE. Design of a total wrist prosthesis. Ann Biomed
Eng 1984;12:247—62.
[D. Le Nen et al.
40] Le Nen D, Saraux A, Dubrana F, Lefèvre C. Pathologie piso-
triquetrale : remembrement à propos de 26 cas. Ann Orthop
Ouest 2000;32:129—34.
41] Fabre A, Le Nen D, Casse JP, Hu W, Colin D. L’angle
piso-métacarpien: application au diagnostic de luxation du pisi-
forme. La Main 1999;4:253—62.
